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MEMORANDUM TO:	 Director of Defense Research and Engineering

SUBJBOT:	 BANJO' and 3/commendations of UST Satellite
Reconnaissance Project SAMOS

I. GENERAL — Badkground information

A. During the past several months, deliberations and studies concerning

the various aspects of the SANDS Program have been conducted hymen,' groups and

individuals. The national nature of this program, and the high importance that

r-re-4.r
the a potential usersqlace on the program, indicates that any review met

consider the program as a whole in order to be most effective. Recently, there

has been evidence of a revised doctrine of the SAMOS Program, obtained in informal

discussions with members of the Office of the Secretary of the Air Pomo, and as

seen in such directives as the Wilson letter to the END. However, in the meantime,

national and international affairs have forced a new urgency, coupled with a

frantic expectancy, for a project whose technology has been both overstated and
=.5INAAr041,,

underdone, 'Bruer the Advisory Group has attempted to.aempest its various reviews

of the current statue of this work into the present Document.



•
%.0

II. ORAL - Political Considerations 

The universal applications of satellite reconnaissance have not been

fully recognised. World-wide nipping, disaster and rescue surveys, geological

search, weather analysis and warning, peace-tPwa inspection and distrainent
("03.4, irt.► • 1k.svgft rr*,41

Controls are all possible 'Unctions of satellites. The scientific results are,

of course, also of very great importencerte-maddadse-beet-tatorsats.
„A..44A

anikkisal approval to conduct operations is, and will centime to be,

a serious problem. The situation mist be such that the program will be acceptable

politically initia14, on a D.S. National basis, and later, on an international

basis. This includes favorable indoctrination of the public, operational and/or

executive control by an organisation capable of sponsoring both military and

civilian peace time utilisation of SAMOS, and of apeditiously and effectiveLT

exploiting the and results.
	 -

C. The U.S. cannot afford two R&D/negro= of this type; and the resats

of this program will be of priority interest not only to the USAF and the =but

•

4

•
.11

to the entire intelligence community and the nation. . •
. .

Political approval to accomplish satellite reconnaissance will depend " •

•
'
:

•

ultimately upon the degree that the conditions of universal application are net

by the SAMOS system.

D. The military and civilian requirements are compatible at least, from 	 .1'

the MD pant of view — and a clearer relation will need to be established between

the Department of State, NASA and the DOD as to the exploitation of MD results.

N. Effective and expeditious exploitation of the SAMOS material requires

that the data reduction be accomplished simaltenecusly by or in cooperation with .

all interested agencies utilising reference material !meal available sources

and programs. Emphasis by the individual agencies should be consistent with 	 •

their priority areas of interest and their respective assigned roles and missions.

This indicates that existing facilities and agencies should be used, or that
. _ •

---SEGRET-
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immediate action should be taken to prepare an adequate facility to accomplish

this task if existing facilities are inadequate.

P. on and•	 I 

?•,• f• *ar

to the initiation of new programs or establishment of new organisetions. A. new

prove/aid* its inherent unhnovn and initial problems is not consistenteith the

national urgency attached to the program. 3atiser0e solution of existing and

currant problems, an a technical and management level, is recommended on an

expedited basis in order to obtain an early intelligence product. The emphasis

on new BID organisations, new rocket developments, etc., that are not directly

associated with the primary mission of the systmawill tend to dilute or degrade

timely receipt of usable end products. Money and effort should be used to clean

up, expedite, and improve the eadsting program; and greater effort should be

placed on obtaining improved and results, qualitatively and quantitatively.

All of the above indicates that the program should be under the

executive control of a national or joint organisation that has an international

growth potential.

Recommendations 

It is recommended that the DOD recommend to the ISC that executive

responsibility for general guidance operational plans and policies and establishment

of operational priority, in both the civilian exd , military applications of SAMS&

be placed either- under the	 or under an existiug DOD office such as Office
filer 0 ir)	 r-vg-titz	 1 et 4.....40.1	 •

Secretary of Defense, Office of Special Operations. 	
V •••,'.

PMJ-.c	 9 9
The USAF be given the task of	

• it
hN.

(a) managing the R&D program
•

(b) operating the military part of the operational progrma
•

b
either openly or under cover of a civilian mission.

(c) making available both the rem and the analysed data to all

	

US agencies designated by the ftecutive Office, whose	 •. • •

: 

'&4 
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establishment is recomended under (1) above.

(3) The Executive Office:400n	 should examine the possibility

of accomplishing data reduction by a *Joint Satellite Processing and Data Reduction

Center that	 d °Dubine pod sting faoililtea, snob as, 	 Satellite

Center	 Sunnyvale,	 ornia, The

at	 toyer AFB, the	 Wooldridge facilities at 	 era etc.

• •	 •

„SECRET-



III. (EL - Requirements 

A. Review

The official requirements for reconnaissance satellites have

undergone a most important change in the last year. Before analysing the present

(July 1960) situation, it is worth listing here for future discussion same of the

interpretations presented by the USA? in official and unofficial briefings.

The use of satellites as warning devices was considered basic

until just a few months ago. To give effective warning (assuming that this were

possible), a large neither of satellites (10 to 20) would be required to be in

orbit at the same time, with practically instantaneous transmission of pictures

required (Subsystem RR"), and accompanying large scale data handling effort on

the ground. (Subsystem leI m) (Ref. Annex A).

It is worth noting thWthe large expenditure in data processors

is indeed correct according to the concurrency p
	

for a satellite

reconnainnance system capable of giving warning.

The effect of weather, of orbit geometry, resolution, and economic

factors have been forcefully emphasised by a number of technical groups and, as

a consequence, the feasibility of the original scheme has been shown to be both

problematic from a technbal point of view, and almost impossible from an economical

point of view.

The disappearance of the warning function as a fundamental part of

the design basis is an event of recent occurrence. The necessary changes in the

form of instructions by the BlID to the contractual set-up seems to have lagged

the MU accepted change in doctrine.

We should note here, before it is forgotten, that it is this

erroneous concept that put emphasis on readout rather than recovery, that brought

about a large expenditure on data processing devices, video links, digital

computers and so. on -- all of which may conceivably turn out to be useless.

5
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Unless the Change in doctrine is recognised by all responsible

parties as a correction to a previous error, some of the mistakes of the past will

be compounded rather than eliminated.

Another error, still present in the Project wets', relates to the

lack of proper dissemination of Project information. In the early parts of the

program, a determined and unwarranted effort was made to reduce the flow of

information on SAMOS to the intelligence comn umitr-with improper pee of the
PrmA:

need-to-know security rules. The situation has improved, but insufficient
A

appreciation ie-etill-boift-gAgem-lbe-the-Seet that SANDS is a national rather

than an Air Force project. The USAF, cerbreetee-ef.the-sammtmis, owes to all

interested intelligence agencies periodic and candid reports an its intentions,

plans and achievements. As stated heretofore, the SIINCS capabilities go far

beyond merely providing intelligence information; and this fact contributes

further to the responsibility of the Air Force towards meeting information needs

other than its awn intelligence requirements.

B. The USIB July 1960 Document 

On July 5, 1960, the USIB re-affirmed the requirements for SAMOS. An

analysis of the document brings out the following facts:

The requirement for 'satellite reconnaissance is important and

continuous.

No warning capability is expected; rather repeat coverage with

intervals of one to six months if required l some targets may need to be re-examined

at closer intervals.

51111r
Optical resolutions (Subsystem M e) at 20,	 set are required

to be acceptable.

Very flexible BUNT devices (Subsystem "F e) are desired with

emphasis on R&D. The only detailed target requireaents given at this time are

6
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those calling for identification, localisation and analysis of key electronic emitters

(6) Irma a visual or optical satellite two csOibilities are nes

Paraphrasing the USEB notes, the following appear necessary:

A quick solution of the surveillance problea is needed before

1962 to find missile bases under construction.

A continuous operational capability aimed at the high priority

targets, and both continuous surveillance and a directed

reconnaissance (when the weather is suitable) are needed.

(6) MOT collection (Subsysten rim) is not clearly wanted until better

data are avilable an the capabilities of the system.

C. There will be a continuing requirement for photographic and ELINT coverage.

As the state of the art permits and as the accuracy, types and numbers of weapons

systems increase, the accuracies and detail required in the end products will become

increasingly greater. • 

s no
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lr. =URAL - Readout 

The USIB requirements put a great deal of emphasis on an earl, capability

for the detection of missile bases under construction in the period 1960-1962. They

also point out the necessity for a continuing visual surveillance in the years to

cane with resolutions of 20/,	 oot.

The requirement for an early capability does not speciArthe resolution

necessary, but it is clear that for the detection and identification of missile
4.). V S t 3 cev.a.:4-ve).-

bases under construction4100 1 resolution

A I 14..jt#..
Since detection rather than recognitionlmey beta the only possible result of loot

resolution,               Ar	 _                   

„year-12as— The necessity exists therefore, of carrying co simultaneously an •

R&D program missedt-aeratrina-elmabi±ity-ether-350611- amA a earaehl, program 1.444N-14

ekto obta;qv1sual information of important current intelligence value.

The following sections of the report will be aimed at obtaining these

results. In this introductory paragraph it must be emphasised that the program

suffers from original conceptual errors and that this report is attempting to make

maximum use of results already obtained.

According to the previous considerationssfi sad Early 12 payloads are

to-be theins for obtaining an ipeft;'capability as recommended by the USIB.

There is a chance that additional types of payloads may becaae available by the

end of 1961, but this is not considered as important as the R&D program which is

recommended below.

B. It is fUndamental to this program that the recovery problem be solved

at all costs, independently of any operational take. If this is properly done,

it is felt that a solution can be obtained in time to contribute effectively

to meeting the USIB requirement for detection of missile bases in a 61-62.

8



F. The photographic readout aspects of the prograa appear to have been

based on unrealistic warning capabilities and the claims pertaining to system

capabilities were exaggerated.. However readout is undoubtedly satisfactory far

all the 7 applications excepting perhaps sane advanced video recording capabilities.

0* Other problem areas in the readout systea requiring technical studies

to obtain the proper answers are:

The satarbepu problem after computer failure and after down time

for normal maintenance, particularly if a number of satellites are used

similtaneoualy.

The accuracy of the tracking intonation to properly program the

camera. Specific problem areas are camera orientation, focusing, exposure contra,

image motion compensation, and camera an-off times.

(3) The possibility of jamming and the effects of a high density

electronic environment (Vandenberg T & A station) on the quality of the

transmitted picture.

(11) The possibility of intercept of a continuously orbiting reconnaissance

vehicle and the restraining effects of a strong dipomatic protest.

9



V.GITUIRAL - Recovery

In contrast to assertions of last year that Discoverer recoveries mere

either *on hand or on order * it is noceammrto conclude that the recovery efforts

up to now have failed complete27. Accordingly it is proposed that simplified pay-

loads launchable by -apparent and presumably reliable TROR vehicles be promptly
•

devised for prolific studies of object recovery froncrbits in space.

These experiments should involve both land and water recoveries. They

ought to be characterised by simple but reasonably precise instrumentation to

determine the physics and mechanics of the separate stages of recovery. Thus, for

instance, deorbitimbehavior should be clearly distinguished frompre-entrymmd

re-entry activity. Without extensive technical information like this, orderly and

continuous recovery of a useful product cannot seriously be anticipated.

We believe that one of the fundamental reasons why recovery has not been

successful up to now, and if successful, unlikely to be continuously successful, is 	 • .%?7'..

the process throuelubich the Air Force has gone in achieving the desirmiresult.	 17;.. :
We believe that the allotemet for the blame cannot be easily made to one contractor

or contracting agency. We do believe, however, that over and over, the influenee

born technically. However, the R D demsnd• are so urgent that additional

assistance, probably on a test and engineering scale, is necessary. ln this uir

such critical issues as parachute and other re-entry facilities can be developed

without unbalanced effects on the development of the payload itself. It is felt

that a contract situation meat be created where the solution of re-entryprobleam

is reasonably decoupled from modifications in the payload. For tests, the dosigli'ir,

.e.

0..

1

on the research and development recovery;w0grmeizaroduced, by the necessiArfor

sons kind of useable take, has blocked the technical progress of the in contractor.

It is felt that the present prime contract responsibility is being well
.4"

a

16J

;f1



changes introduced four times in five weeks in parachute improvements appear to be

mixed up with other problems of signallincretro-rocket activity, position control,

and so forth; while there are inevitable connections among all these, critical stages

most be separated. The rather subtle point is that technical development experience

shows that components of a system invariably suffer in qualitruhen they are developed

in the system. Only after independent recovalroosconents, including parachutes or

other slow-down mechanisms, have succeeded should they be coupled into a specific

SAMOS function. This situation mould of course be different if anyone haderer re-

anything. As it is, the present regime resembles effort, 	 Parody's(*-
capacitor for the first time during the construction of amalat&mbek computer.

-9-
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the advantages of one recoverable package launched at the appropriate.time as compared

to a number of continuously orbiting readout packages are apparent. On the other 'hand,

the loss of coverage during cloud free areas may result in a delay of months before the

opportunity would mdst again.

B. A comparison of the effects of weather and the 'umber of days required

to obtain coverage using various types of orbits and different swath ',laths is shown in

the E-2 system, operating for the same lengtlk of time, because of readout limitations.

In terms of infor	 content the gain is 'between 260 and 850 depending on the width 'I

of the film used. In te case of areas that are cloud free only one or two days a year,

WEATHER

A. Bad weather and darkness negate the possibility of obtaining photographic

coverage utilizing either readout Or recovery systems. As pertains to darkness the
•time of year and the latitude will determine when photographic coverage can be obtained.

As pertains to weather the studies that have been conducted were based on statistical

averages and can only be used for long range planning purposes. Based on these studies,

any conclusions made relative to the amount of coverage or the length of time to obtain

total or specific area coverage cozier actual operational conditions are invalid. Weather
•

is continually changing/Rand these is Iko assurance that a continuously orbiting satellite

will be in the right place at the .right time. Large areas free of clouds, haze, and

smoke occur infrequently (once or twice *oath dependent on the season of the year),

and persist for relatively short perils of time (approximately two to three days). The

SAMOS readout system is not capable of fully exploiting large cloud free areas because

of its narrow swath and because of its readout limitations. A recoverable panoramic

package launched at the proper time and recovered at the end of 48 or 72 hours could

fully exploit the good weather area. In addition, studies have indicated that a 70-mm

panoramic camera recovered in 24 hours will show a gain of coverage of 6 to 18Aover

SF CR FTA nn e‘, r.



become more sophisticated in order to meet then!), requiremsts,

the above problem if not resolved in favor of the primer:radial=

SECRET
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VU. A. GENERAL PHOTOGRAPHIC 

1. The spectacular publicity given to the SAMOS program4 and.

the exaggerated claims as to capabilities have seriously

jeopardised the utility of the system. 10-41tts—trunetta

3. Education of the public, releases concerning program statue on

a delayed and pre-planned basis as well as releases coniserning

the current state of the art lost be; thoroughly studia4 agreed

to and understood by. appropriate Department of Defense and

Impartment of State officials. The resulting plan mot be approved

5

:••••

••4!.

.7;1
F.4?

preeselbememere-meilowitiken. It is strongly recommended that in 	 . • ..• •

•

'4

the future all publicity releases be rigidly controlled.

2. Pu	 studies and programs should consider the dispersal of

1	

?mend Polysper*obit

.
*.r

ol

• •
If

•

.• •A

. A

at the Executive level and strictly adherecito by all loser solutions.
.n,
1„

h.	 problem of long standing and considered appropriate to the AV
. •

SAMOS program, particularly as pertains to the 11•5, ins Design •••:
g.JA

the configuration of the vehicle to accommodate the primary

mission capability or design the primary mission capability to

fit the vehicle, regardless of compromises.

It is felt that too such emphasis hat been given to the capsule •

requirement and not enough to the psyload,requiremeut. As payloads -f
%



capabilitg mg prevent or delay ideation acoompliabaent.

A follow-on or back-up programs to the E-5 should represent

significant improvements in coverage, resolution or scale,

and be ready for B&D testing in add CT-1961.

A continuo= worry in the analysis of BANOS has been the effect

that the clamor far early intelligence take has bad on the orderly
virok"

conduct of the program. With a multitude ofittedmiquesliMINE

required, the interference with the research and development

has had serious effects; specifically, the difference between

research and development concepts and an operational concepts.

Example:- Consider the case of an EL payload sent in orbit for

the first time. Prom the point of view of research and development

this is a major stepping stone and information to be obtained from

it is of the utmost importance. Prom the point of view of

intelligence the 100 1 resolution is insufficient to make the

results of particular significance. libr this reason, one could

state that 95% of the usefulness of the mission would be acquired

if the lens and film of the camera were subjected to a ::inking

light and did not view the terrain. In fact, the first M.

satellite will carry film exposed and developed,film exposed

but not developed, and film to be exposed. Information obtained

by the readout system on these films represents more than 90%

of the information required from the research and development

point of view. The fact that one could also look on the outisde

and get some incidental intelligence from the terrain below,

appears to7a research development minded organisation an interesting

but not overly important by-product of an outstanding MD

achievement.



VII. R. ir-1 

The Nml is a strip camera with a 6" focal length lens designed

to operate at 260 statute miles. With the 70 am format and 100 lljai 	 (O:

weighted area resolution) it is reasonable to expect a basic ground resolution

of 1001 . To realise this 100 1 the INC must be within 5% because of the long

exposure tine of 3/25 second. Since the orbit will be elliptical, this point

should be studied carefully.

The 2-1 systen is less complex and snob nore workable than the 24

systole. Its design mates it a coverage tool (100 mi. wide strip). It in felt

that it has limited 'seeing" capalality since after readout the recognition of

objects will optimistimday be limited to 300 1. Strip cameras are not useful for

mapping but approximate measurements of small objects detected are possible.

Barring weather considerations, this satellite could cover Russia in about tan

days. This is not a very meaningful statements but weather and darkness play

vitally important roles.

The quantitative aspects of the readout problem are not as critical,

in the EA as in the 1-2 system. The qualitative aspects in terms of degradation

due to tranamission, reproduction, and system complexity (reliabilit ►) are the
same as for the 14.

There is an R&D advantage or carry-over value from 1 1,-1 onto 144

in that the image formation, in-flight processing, scanning, transmission, etc.,

are the same. The degree of success of the 3,-1 program will define better than

any other system study the final destiny of readout programs.

5. The questionable resolution of the end results obtained fratthis

system and the great need for reconnaissance-intelligence information from

satellite vehicles for evaluation purposes and future R&D guidance are considered
to be the major problem areas.

SECRET
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The rri package is part of the component test vehicle and will

be tested simaltaneously with the F-1 package.

There is limited power supply available (approximately 15 days

depending on the amount of operation planned for each package).

8. The film of the E-1 when lambed will be in three different

conditions:

exposed and processed

exposed and not processed

(3) not exposed and not processed

This will allow for the systematic evaluation of the three major functions of

the system in flight.

9. Three component . test vehicles are scheduled as follows:

September 1960, Mirth 1960, and January 1961.

VII. 0. 5-2 SUM

The 5-2 is a strip camera with a 36,1 focal length lens designed

to operate at an altitude of 260 statute miles with a 70 ma format and 1.00 11/mm

system resolution it is reasonable to expect a ground resolution of 20 feet. A

review of the Lockheed Engineering Analysis Report prompted concern about the

distinction between resolution and recognition (Annex B). It is fat that 50-90

feet for recognition is a realistic figure. The width of the ground coverage

obtained is 1.7 miles and the information is transmitted electronically to the

ground, after photographic processing and scanning in space.

There are two different problems to which the 5.2 is directed:

the problem of covering the entire Eurasian land IMMO

the problem of seeing a particular target.

The coverage obtained by a read-out system is limited by the speed at which film

can be scanned the number of ground stations, the bandwidth of the read-out

system, the weather, and the resolution define the overall answer.
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Total coverage with an 14 system becomes socmosically unsound, in terms of the

number of satellites required, the elaborate gonad system required, and the

complexity of both (Annex C and D). For a single satellite to accomplish the job,

approximately 500 days would be required. Taking weather and sun angle into

consideration, this would be increased to years. In order to obtain coverage of

a particular target on the ground with the 2.2 camera capable of obtaining coverage,

150 miles on either side of the nadir point, approximately 10 days would be re.

quired. (Annex F).

3. Genmallythe 1-2 camera system, vimmdfrom technical advances

to date, is Obsolete. It imposes such operational limitations (swath-width and

read-out) to mike satellite type operations mainadoally and politically

unacceptable. The extmmas sensitivity of the photographic system, the overall

coaplexity„ and the extremely close tolerances involved indicate that the

possibility of obtaining the technical goals and objectives mentioned in the

'0.40
Engineering Analyses report eve doubtful (Annex B) •

VII. D. sp.5 ESTEE

1. The lens of the camera has an 1/5 aperatitre„ ands focal length

of 66 inches. Minimum operational ground resolution of 5-10 foetid* magnates

for objects of 15-30 feet are expected, including degradation due to unompamated

image motion and vehicle stabilisation residual. (155 I3/mm at 155m. mi.).

Film capacity is 250 pounds (15,000 feet) standard base or 22,000 feet of thin

base film. The design is capable of being modified to accept 500 pounds. lhe

orbit life is 30 days with selected targets on demand. Coverage is 60 nautical

miles swath width with the capability of stereo 15 degrees fore and aft.

.r• •

-r

•

2. The 1-5 is programmedto be boosted into orbit by the ATLAS AMA

B. This is dictated by the requirement to keep the vehicle in orbit for 30 days.

This in turn dictates an orbital altitedoof 180 miles, which in turn establishes
a adalaaa weight basis, the lens parameters of 7/5, the focal length of 66 inches 	 :4. . .

.	 •
and the desirability of a horizontal configuration (in addition, the 11/5 aperture	 •
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is required to maintain depth of focus). The resultant weight of the system,

including film is 1,000 to 1,250 pounds.

A design that assumes a 30 day life does not seem to be as well

Nmatchedi to weather conditions and intelligence requirements as could be obtained

with a 46-inch 7/5 package at 140 miles altitude or fraa a 54-inch F/5 package

using 75 feet of film. This would be more consistent with the weather (coverage

of large cloud free areas in 2442 hours), political problems (psychological effect

of a continuously orbiting reconnaissance vehicle over long periods of time) and

Alis requirements mentioned previoualy.
The launch schedule for the /4 is one per month as follows:
CI 61 - September and Deceiber

CY 62 - March, May, June, September, and November.

Maximum time to obtain total coverage above 33 degrees (not providing for

weather or sun angle) is apprcaimately twenty days and minimum time to fly

within range of ars, target is approximately three days (camera is capable of

roll steering and may be rolled up to 300 for specific objective targetting).

5. The development of ground processing and data reduction equipment

for recoverable payloads appears to lag behind the development of the vehicle

system. Of specific concern in this area are the developments of restitution:1

printers, adequate mensuration equipment, and the automatic elimination of

redundant material, and/or information.

VII. S. RECOMMDAITONS 

SUBSISTNK 

1. That the casting 	 program is adequate.

2, That the program should remain as presently configured and

scheduled (E-1 and F-1). In the event that one of the systems

malfunctions, the other system:may yield useable BO results,

and, to obtain experience in launching dual payloads for cover

purposes,



That, if possible, the launch schedule be expedited.

4. That the priority remain on the photo getout, but not at the

expense of the ferret spites.

SUBSEBTIK 

It is recomamidedthat the 14 program be limited to a nazism

of four vehidles and be terminated at the end of CI-1961. It

is felt that a total of seven readout packages (3 3-1) is

sufficient to obtain the R&D objectives and receive sufficient

material to evaluate for future R&D guidance in this area. It

is felt that this will allow sufficient overlap with the recovery

program to insure operational readiness of the latter.

It is recommended that studies and technical development programs

be initiated in the readout area that will allow for an adequate

readout system in the future if required.

It is recommundedthat the reduced effort in the readout area be

reflected in increased emphasis on the sally availability of a

recoverable system, and in the proper reduction of emphasis in

the appropriate ground processing, reproduction, and data

reduction systems.

1-5 SUBSISTS/4

That efforts be placed an the development of smaller camera

packages with higher resolution, and mealier dual payloads

(effective stereo for better target recognition, and measurements,

as well as for political and weather considerations). Utilization

of all government organizations and facilities having primary
4.4:4044.•

mission responsibilities in reconnaissance should be atiatiated.



It is recasaended that every effort be made to provide the

users with adequate ground processing and data reduction

equipment in sufficient time to have it operationally m1 ►
upon receipt of tarAcovsred file.

Since the primary mission of the program is photographic

reconnaissance, it is recommended that the vehicle be designed

in such a manner that it does not complicate and/arcompromise

the design and operations of the camera.



VIII. A. SUBSYSTEM "1" 

A general impression has been .created by the meager amount

of information available on Subsystem "I" that participation and lcuawledge

by the entire intelligence community and by the other contractors in the

SAMOS complex has been limited, perhaps because it is not recognized

as important by the USAF. This situation has apparently resulted in a

lack of coordination which has hampered the system design. In addition,

it has been very difficult for cognizant government agencies to examine

in detail the procedures, the program, and the hardware of Subsystem "I".

There is no doubt that the principle of concurrency when

applied to a ground data handling system of this type is a very difficult

principle to follow. The recommendations, made by this and other

reports regarding the shift of emphasis between readout and recovery,

should have a catastrophic impact on a subsystem based on the re-

construction of pictures transmitted from a 'Waite by a video link.

There are serious worries created by many briefings and

discussions as to whether the interface between the collection and the

analysis has been properly taken into account.

It is not clear, and very contradictory statements have been

made, regarding the percentage of usage to be made of the modular

digital computer in the visual "E" an d ferret "F" payloads. For instance,

statements have been made by very high level Air Force personnel that

SECRET



the digital computer was mainly to be used for the analysis of ferret flint

data but on the other hand Air Force briefing materials indicated that

only 4% of the total subsystem "I" budget could be considered as applicable

to Subsystem "F".

As a result of premature initiation of hardware work, the state

of the art has surpassed certain subsystem "I" components while at the

same time the changes in the overall system concept have made other

components of small use. There has been insufficient analysis of the

essential requirements of subsystem "I" during an R&D phase, and con-

fusion has been created between the need of handling R&D intelligence

"take" and the need for developing the necessary facilities for an eventual

operational SAMOS system.

A substantial number of new problems must be assessed during

the R&D phase. These include the type of information collected, the

radical difference between recovery and readout requirements, the con-

tinuously varying information rates, scales and scope of coverage, and

the problem of correlating the information with the orbital time. It is

evident that a carefully controlled experimental program is necessary to

solve these problems and it is very likely that interim solution will be

necessary to handle some of the R&D intelligence ' stake. "

On the other hand, it is by no means clear that the program

has been handled on this basis; rather, the impression has been created

of a large scale effort toward heavily automated consoles. Also, uniquely

new digital computers have been developed "per se" rather than in answer to a



particular R&DR&D problem. The change in the operational concept between

a warning system and an intelligence system should have had early and

profound influence on the work of Subsystem "I". The June 1, 1960 letter

from General Wilson to BMD is a late4 recognition of this fact and may

not have been properly implemented yet.

Included in the development of Subsystem "I" is an elaborate

simulation program that seems not to have involved the use of actual

intelligence data. This elaborate simulation program may have led to

wrong conclusions regarding the quality of the equipment because of the

obvious and very serious differences between simulated and real material.

Substantial differences in estimates of the expected signal environment by

various contractors is one example of this possibility.
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(1). It is recommended that ftrther work on subsystem I components be

preceded by immediate test and evaluation work to classify the

sub-projects into the foliating categorises

Items which are, or appear likely to be, better than similar

devices already available for generalise. These should be

completed and made available to systems other than

Items which are, or appear likely to be, indispensable and

available for a minimum capability for the interpretation of

the Warta data that will be furnished by gland le should
also be completed.

Items which appear indispensable for future handling of

recovertveyloade should be aontinead, if already initiated,

provided they are general in scope and do not limit the

ultimate system performance.

d. Items which appear to be limited anZy to the handling of IMINT

data should be suspended. Since =NT data from more than three

payloads is unlike/y to become available in the next two years,

• 1211i since the relative importance of analog and digital data is

under question, MUT portions of subsystem I should be suspended

pending discussions between the.hirftrce, the different cone

tractors, and the ultimate users, aimed at determining to what

extent special purpose facilities are actually required.

(2). It is recommended that simulation programs be based on realistic rather

than idealistic concepts, and that the purpose of these programs be one

of actual evaluation of the equipment, as it will operate in the future,



rather than of displaing data and training operators on an unrealistic

bails.

(3). It is recommended that the entire intelligence conmmilir participate in

all aspects of the sabeystea 1:Iniagren, and that evaluation of the

system take into consideration all other programs, both special and

conventional.
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It is felt that, at the present time, the USIB members Could not agree

on the need for any specific or generalised capability required for immediate

use except

The USIB believes that lit is essential that the US have access to

information derived from electronic emissions inside of desired areas that, in

the present state of the art, can be collected only by electronic reconnaissance

over these desired areas', and that the 'BO effort to adhieve this capability

should be carried forward with the highest priority abort of interfering with

the photographic tasks'. Conversely, it is felt that the USIB document did

not require visual photo effort with serious compromise of the ferret

capabilities.

C. The USIB document also states thatt

"Our first and most urgent priority requirement is for a photographic

reconnaissance system capable of locating suspect ICBM launch sites. It is

estimated that many sites for the launching of operational Soviet ICBM's will

be completed between now and the end of 1962. It is our strong belief that our

best and possibly our only chance to detect these sites will be during the

construction phase; once these sites are completed, we will have considerably

less opportunity to detect them. It is important, therefore, that a maximum

effort be made to find the Soviet operational ICBM launch sites before the end

of 1962. Once any ICBM site is located, a satellite reconnaissance system with

adequate ground resolution should be able to maintain surveillance and report

changes in its status, but if these sites are not located before the end of

the construction phase, almost any reconnaissance system would be of considerably

less value against such a target. We believe that if we are to find the Soviet

operational ICBM launch sites, our highest priority effort should be directed to

a general search of a substantial portion of that part of the USSR covered by
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the railroad net. Photographic resolution to accomplish this search mission

would need to approach 20 feet on a side. Repetition of this general search at

the rate of approsieately once each month initially would givens a relatively

high degree of assurance of providing the information required."

D. In addition to the three specific tasks listed above U.111111111/

1111111111111Manthe DRIB may agree, if consulted,

that an additional requirement should be laid upon the ferret portion of the sub-

system calling for assistance to the visual payloads in meeting this most urgent

requirement of detecting missile bases under construction before 1962. This

could be obtained with a reasonable degree of success by asking the ferret sub-

E. It is clear that there are two sets of the requirements tha

is not ma' to define until more complete R&D data are available. The require-

ments in this category are:

1. Identification and determination of deployment of electronic weapons.

Knowledge of Changes in deployment can contribute a great deal

toward indicating anew plans and intentions. This requirement
would involve the capability of maintaining  periodic albeit

infrequent surveillance of the anew deployment during the cold

war period. Capabilities for increasing surveillance during

periods of tensions would be required.
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The USIB document and most of the

Committee of DEWS in the past, after recognising some of the most urgent

missions, put a great daal.of emphasis on the R&D effort required to develop

the techniques necessary for effective satellite ferreting.

It is felt, however, that in ax R&D effort a preliminary and sound

concept of future operations is necessary. In section 	 of this report,

the serious consequences of a faulty operational concept were pointed out.

Operational plans must be assumed, R&D programs then planned or

executed on the basis of this assumption; operational plans must then, be

amended as a consequence of the R&D findings, and so on. This interplay process

converges almost in all instances during the initial stages of a project.

H. Any R&D plan in ferret subsystems should make effective use of the

following facts:

Ferreting is independent of cloud cover, darkness and weather.

No bandwidth limitation exists on most of the conceivable

operational take.

Ferret subsystems are particularly adapted to the coarse

examination of large areas and surveillance thereof.

4. Ferreting makes enemy camouflage either very difficult or
outright impossible.



I. It is felt that the following concept of operations can be used today
as a guide line of future RIO work (and is therefore subject to future amend-

manta before being acceptable for actual operational use). This plan is drawn
according to the rules set by the USIB document either explicitly or

Surveillance of $i no-Soviet territory will be a primary task
of any future operational ferret subsystem.

ination of the Sino-Soviet territory for all appropriate

tr.
Specifically directed reconnaissance flights with special QRC

missions will be required at irregular intervals averaging twice

or three times a year. (This concept is not explicit lathe

USIB report but is the necessary consequence of the requirement

particularly as related to anti-ballistic missile detection.)

R&D work should be conducted to permit the future use of QRC

procedures and to develop the techniques required not only for

long term surveillance but also for short term reconnaissance.

2. SUBSYSTEM "7" R&D PROEMS

. A	 problems present themselves and the work should be planned

towards their early solution.

(1) Detection and analysis of key emitters in the present environment.

11111.111111111111111111111



phenomena cannot be anticipa

correct direction but insufficient attention vas given to the problem until

recent]7.

Some problems of this type are anticipated, especially because of
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(6) In-flight satellite calibration. 

This has never been attempted before. Aircraft tests could be

used to test the technique.

satellites of the

reconnaissance and comennicationtypes. lie need to prove the technique; there

seems to be no reason 	 difficulties should appear: satellite tests are

essential.

(9) Real tins payload adjustment to correct errors or to switch 

alternate units. 

10) Satellite COMET. 

C PO ft



Overall reliability of satellite take. 

A comparison of the received data with the known parameters of

signals from U.S. radar, navigation aids and other emitters will be essential as

a means of establiching overall reliability of the data. lathout this knot/ledge,

no confidence or validity factor can be established.

Feasibility and procedures to be employed by Subsystem wl". 

There is little doubt that "subsystem I" will, more than any other,

e influenced by the results of the early flights and 3W techniques in collection.

with

development.

C. In addition to these technical problems, a number of operational ques-

tions need to be answered before such requirements as those listed by the DSIB

can be met; this is of course always the case with any electromagnetic collection.

The enemy's techniques, characteristics and tactics are fundamental in deter-

mining the changes necessary in our original plans to achieve operational success.

A few of the pertinent questions are listed belowl

Do the Soviets track our satellites?

Do the Soviets have a space surveillanceaystem?
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It is important to note that the SAMOS • equipaent as presently planned

could do only a part -- and, a 'small part at that -- of the work that the RE-471s

have been carrying on along the periphery of the western 'world. If the missions 

ed • these reconnaissance	 lanes are essential to the c

and if • eri
	

te were to bacons liti
	

le th
	

art

conceit of ferret SAMS subsystem would have to be substantially modified.

3. MUSTER	 RECOMORDATIONS

A. It is recommended:

That since the amount of expenditure allocated to the boosters is out

of all proportion with that allocated to the payloads, that greater emphasis be

placed on the payloads, the ground system equipment, airplane and ground tests,

and test data processing.

That the number of Atlas Agena boosters be reduced and as many

satellites as possible be based on the use of Thor boosters (with or without

clustering Sergeant missiles) for R&D tests.

That of the three Fl payloads currently available, as many as are

necessary be flown singularly or in combination, with an El payload, at the

earliest possible date, to achieve one successful orbiting ferret collector

(for at least 36 hours).

That of the four F2 payloads now under construction, as many as are

necessary be flown with Thors boosters to achieve successful orbit with two

payloads.

5. That in order to meet specific requirements mentioned in the USD

document, a vigorous R&D program be initiated:

a).

1.



e) to provide for at least one flight with the above capabilities

in the revised deployment plan.
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X. MANAGEMENT NOTES

It is recognized that the management of a program of this

type is not an easy task and that the technical difficulties are compounded

by the clamor for early intelligence in a variety of forms, by the multi-

plicity of payloads and by the national importance given to space projects.

In addition to these difficulties, serious errors in judgment regarding

warning requirements (Annex A) and the controversy regarding the relative

importance of an early result vs. an orderly R&D program interfered

very seriously with the management of the program.

Further problems were introduced by the assignment of

the management of SAMOS to a group that, eminently successful in the

administration of ICBM, extended the same techniques to a different

project. The fact that the R&D techniques for this project had to be very

different was not, and is still not, fully recognized. The knowledge of

reconnaissance techniques and systems in BMD was limited to a very

small number of people. For this reason in particular, the management

group found it diScult to establish a position of leadership and became

responsive to a number of outside forces sometimes more important than

competent.

C.	 The fact is that, within the USAF, there are officers and

civilians with a very high degree of technical competence whose services

were neither sought nor welcome. There is also within USAF a well-

developed R&D management capability for projects of this type.
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For the above reasons, it is viewed with alarm the creation

of a new organisation, either outside or within the Air Force, that does not

use the talents available at WADD, Rome ADC and HQ USAF. It would also

be of concern if much confidence were placed upon the ability of an unproven

and not yet staffed organisation like Aero Space in establishing effective

and efficient engineering supervision over the project. It is felt that

several months will be necessary before Aerospace's influence should be

reckoned with and that this time will be required to staff the organisation

and to train its personnel into a new field of endeavor.

It is felt that Lockheed MSD has followed the instructions

of the USAF and that many of its apparent errors in management can be

traced back to BMD rather than to the prime contractor.

The present knowledge of satellite launchings, stabilisation,

deorbiting and recovery does not admit the rigid contract mechanisms

imposed by the AMC. Also, the intelligence requirements roles that have

been played in this program at least since 1957 are unreal and confusing.

In the foreseeable future major experimental activity should center on

experiments, specifically to expend the knowledge noted above. Properties

of payloads and development of optimum photographic and ELINT mechanisms

should proceed concurrently but in a relatively independent manner.

Recommendations 

1. Despite the errors of the present USAF managment

group, it is felt that lessons have been learned and that management will

improve. It is recommended that every effort be made to make the existing

organizations work rather than make radical changes at this time.
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It is recommended that the MAD organization be

reinforced with more officers with reconnaissance experience and that

the positions occupied on the staff be consistent with the high priority

of the projects primary missions.

It is recommended that organisations like WADD

and RADC be brought into the direct management structure, that their

advice be given much greater weight than in the past, and that administrative

procedures be revised to permit response to special projects on a timely

basis. Outside appearances lead one to conclude that BUD has intentionally

avoided asking for advice from WADD and has often reversed the RADC

recommendations in a direction that events (as in the management of

Subsystem I) proved wrong. If the above recommendation is unacceptable,

it is recommended that the appropriate staff sections of these organisations

be reassigned to BMD.

It is recommended that present management groups

be kept and not "swept away" by a completely new crew that may have to

re-learn the lessons that the currently assigned personnel have learned.

It is recommended that, in the deliberations concerning

Lockheed Corp., recognition be given to the fact that many of the apparent

contractor's errors are a consequence of policies, guidance and decisions

made by USAF authorities.



 

AID= A      

The nature of thetrarnisugwoblem is such that it should not be allowed

to contuse, justify, or exert technical inflames an the recomaiesance satellite

system. The various degrees of warning not only imply, but are dependant to a

large degree on the known intentions of any potential enemy. Therefore, it cannot

be designed for. On the other hand, the iisportmos of early and reliable warning

to the national defensive and offensive efforts is recognised. In order to

insure the highest quality results, the indicators of the leminence of hostilities

should be derived from each and all of the following intelligence categorises

(2) scientific and technical, (b) economic, (c) political, (d) military (air,

ground, and sea), (e) sociological, (f) geographic, (g) transportation and

telecommunications, (h) biographical.

This, in turn, becomes a national long-term(days-months-years) prOblem

involving all intelligence agencies. Close coordination of all activities and

compatibility of all systems is mandatory in order to p rovide on a timely basis the

contributions that SAMOS may make to the above intelligence categories. The

urgency of a threat of any situation is dependent on the degree that it is

supported by all of the above factors in addition to the extent that counter

actions have been taken during the build-up of. the situation.

3. The question of timeliness as pertains to the evaluation of the SAMOS

and products should be studied very carefully. is pointed out previoualts the

advantages of satellite reconnaissance are such that in a very short period of

time it can saturate any and all data reduction systems that are now in bedng.

Complete automation of the data reduction process could very easily hinder and

slow down the decision process particularly as pertains to the short range

short term problems. Data reduction an a select basis and effective method to

eliminate redundant material is required.



ANNZE B
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System Resolution: 

The 11-2 system's performance is quoted at 200 lines per :thigh contrast

and 100 lines per mm b y contrast. Conversion to Measurement in object space reveals

discrepancies in the anticipated 20-foot recognition ground resolution. A high

contrast target (100:1) at 200 lines per est yields a detectable dimension of 8.7

feet or approximately 9 feet on the ground at a scale of 528,000:1 (300 statute

miles). However, it is generally accepted that to recognise , an object, it mist

have from 3-5 times the detection resolution. Therefore, this (8.7) 9 foot

dimension (detection) will, be approximately 25415 feet in sise before recognition

level is attained. Operationally one is always dealing with low contrasttargete

(and accepting the stated figure of 100 lines perms), the accepted ground object

recognition threshold is not less than 5040 feet. Therefore, it is more realistic

to think of this system as a 50-90 foot system than a 20 foot system when it is

required to identify and recognise objects. But before considering the 14 as a

5040 foot system, it should also be emphasised that the above conditions are

based upon a static relationship of camera to ground. The effects of system

dynamics during the period of time for exposure further affect these numbers and

are discussed in the body of this Annex.

A final consideration of a numerical description of the system deals

with photographs taken obliquely and the resulting image degradation.

Camera Orientation Problems: 

The B-2 camera is basically a strip camera. The slit is oriented perpendicular

to the flightpath. The 70-mm film is then fed in a path parallel to the flight line,

and at a velocity equivalent to the relative ground velocity. Object and image

planes are thereby synchronised, and exposed by means of a slit in the focal plane.

The slit width and film velocity established the exposure time, with the forward

motion of the vehicle providing the *scans motion. The camera is supported in a



3-axis gimbal system so that the optical axis may be directed + 150 miles of

the vehicle nadir for preselected target areas.

This preselection and aiming are considered to be very difficult problems.

The transverse dimension of the film represents for this focal length a total

angular field of 3.2 degrees. •ssmaing a safety factor of 50%, a target must,

therefore, be angularly determined within a strip of 1.6 degrees from a vertical

height of 300 miles. This represents an accuracy of approximately one part in

16.5 in each axis. It should be rememberid that this accuracy must be simul-

taneously maintained in all three axis to hit the target. The 1.6° most, therefore,

be considered the 3 sigma limit or at worse the 2 sigma limit remembering at the

2 sigma point 27% (1. 9 X .9 X .9) of the targets will already besieged. The

stabilization grates which is usually specified in rme (or the 1 sigma point)

will have to be good to .5° ram or .10 rms depending on how many targets one is

willing to miss. The stabilizatiOn system specified in SAWS does not meet

these requirements.

One must further keep in mind that all of the above pre-supposes no error in

position along the orbital track. Such assumptions should not be allowed to stand

in an active program.

It should be mentioned that both of the above difficulties (strict stabili.

ration and position along the track) are overcome by scanning across the track

rather than along it, as is the case in other panoramic type cameras. In panoramic

type cameras, the entire section is scanned and errors in position along the track

can be minimised by starting the cameras early. This insures target coverage

with a penalty in film weight proportional to the stabilization and Ira* position

accuracies. The trade offs when viewed from a panoramic configuration are clear.

Since the panoramic method is superior to the present 1-2 method, the 14 method

should be changed. In addition to accuracy, it is also interesting to mood=

stabilisation system rates, they are:



Balls	 2.1°/min.

Pitch:	 2.4Vidn.

Yaws	 60/Min.

A roll rate of 2.1°/mints corresponds to emotion of 126 arc seconds/second, or

1.26 arc seconds in an exposure of 0.01 second. The 1.26 arc seconds represents

a ground motion of offroximatsl, 9.6 feet which already borders on deterioration

of supposed 20-foot.resolution, for this represents the blur ocapcment along the

photographic slit axis. Notice the motion is not corrected by INC; it in strictly

stabilisation motion. By the same token, the pitch as component contributes to

motions not corrected by INC, which in turn contributes about 10 feet of image

blur in the film feed direction.

Viewed mothering, a twenty (20) foot objecton the nadir at an altitude of

300 miles represents an image on the film of 0.0004 inches, or microns. Accepting

for the moment the criterion of 60% image motion compensation, the residual

acceptable blur is but 4 microns. This means that in 0.01 seconds the stabilisation

equipment met not contribute as much as 4 microns of motion.

This degree of accuracy is not presently available in the 11-2 system.

Vehicular stabilisation required is approximately 0.5%inute.

Weather Problems: 

Despite the fact that much data exists regarding cloud cover, no true

operational level of performance is stated for the R-2 system. The operational

performance section does not mention the effect of haze (industrial or natural)

which effect end performance.

Fran available weather data, it has been determined that appratinately 50%

of the area of the USSR is cloud covered most of the time. At least 40% of the

remaining areas are determined to be partially cloud covered. Only 20% of the

entire area is considered open and clear, and this on a rather sporadic basis as

3
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related to moving cloud pattern.

The 14 system operates co a basis at preselected target areas. Thereare

no sensors aboard which provide remote ground indication for the presence of

cloud cover. This is a prOblea of special importance in the 14 photographic

system, became the angular field of its file record is just 3.2 degrees square.

It is, therefore, not at all inconceivable that cloud cover can completely

obscure the full field angle of 3.2 degrees.

Moreover, this may occur even when a normally usable condition for coverage

of 0.2 to 0.3 cloud cover exists. There also exists the problem of narrow angle

lenses obliquely related to the cloud cover. Solar pod:Wen under these conditions

is important too, for the sun at the incorrect angle to the cloud openfings will

provide undesirable shadow on the ground scene below the opening. Such a condition

makes it difficult to get overlapping photography. The probability is quite

low that one can accurately locate a single exposure through the cloud openings,

Exposure Criteria:

High resolution photographic systems are particularly subject to deterioration

as a result of action. The greater the resolution, the more rapid the deterioration

in the environment of motion. As the photographic scale decreases (smaller image

sire) the reduced, contrast also contributes to a lowered performance of recognition.

The slit camera does have one unique characteristic which seta it apart frog

all other cameras —a non-dynamic shutter capable of very short exposures. There

is no cheaper or more reliable means for minimising the effects of motion than

fast shutter speeds. This important and useful characteristic of the slit shutter

has been compromised by choosing a very slow enasion, which has high resolution

capability to be sure, but forcing complex and exacting compensations (effects

described earlier) to make a strip camera useful at exposures of 0.01 second.

next examine the problem of camera exposure control. The camera is provided
with a glass plate in the focal plane upon which metallised slits are plated.
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This method was employed to minimise the problem of elite which are difficult

to maintain in parallelism at narrow separation. The slit plate IA capable of

indexing a variety of slit widths to provide exposure oontrol (lens aperture

at maxima opening), and is subject to pre-programmed command dictated by course

and ground cover. This system cannot, hammer, provide the necessary control in

the presence of cloud cover. Here it is necessary to deliberately overexpose in

order to render the lower reflectivity gronulscene usable. The present system

does not accommodate this condition nor does it supply the necessary mammy

devices to make this possible.

Films

The film, 30 24.3, is a modified version of miorofile, and emulsion know for

its inherently Nit resolution and low speed. Choosing an emulsion of more

reasonable resolution coupled with high emulsion sensitivity would have substantially

lessened the design and control burden and affected a realistic compromise resulting

in a higher resolution output.

Optical *stem Windows 

No sufficiently detailed optical description is provided so that one may

determine if the lens system window has been considered as a part of the basic

optics. The matters of concern relate to the fact that in operation the optical

system window is both pressurised and heated to maintain the desired envirosesent.

With no detailed knowledge given it is felt some mention shouldbesade of the

effect of window quality, heating and pressure loading.

The pressurisation level is stated at one atmosphere of nitrogen. Assuming

a 10-inch diameter window, the total load upon the window is 1100 pounds approxi-

mately. A lower pressure (l.5 psi) would surely suffice. Unless the window

thickness is sufficiently thick to withstand this load, the window will became

bowed and its sero lens power characteristic changed. If lens power is so

introduced, it may be of soda magnitude as to shift the focal plane position.
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This is important in view of the extremely narrow 	 of critical focus.

the lens system window is critical, under load, for internal stresses (tram

temperature gradients and/or pressure) can approach such magnitudes where its

resultant quality sets the resolution limit of the entire optical system. It is

essential that the window be kept in a stable condition, for the existence of

thermal gradients will vary the quality until such time as the window resumes

thermal stability. This means different characteristics for different photographs

until stability has again been reached.

The present III) procedure far ground collimator tests of the B4 camera

does not provide that the camera be pressurised to match the expected spaceborne

situation. This should be remedied.

Ground Control of Resolution: 

The B-2 photographic system provides for command control of resolution. This

is impractical since there are too many parameters which enter into this end effect.

For example, a focus control and image motion compensation control are provided

and this directly raises the question as to whether an operator at a remote console

on the ground is able to determine which of these two are in error. How is the

operator to know if the difficulty is thermal stability, window effects, mis-

alignment due to launch forces, etc.? In theibeence of resolution targets somewhere

on the ground, it is virtually impossible to make an adjustment in resolution remotely.

This operational mode required redefinition and evaluation.

Stereo Photography: 

Brief ccnmente are also included in the B-2 report regarding the availability

of stereo photographic coverage at angles up to + 17 degrees. It is not at all

clear just how camera orientation is programmed for this purpose. Intuitively,

the value of such stereo is questionable in view of the involved geometry. It is

considered doubtful that such height data could be of value unless points of known

elevation are located in the overlap area. On this basis realtive measurements

6



Fight be of some value, but at best, questionable. A convergence angle of 34

degrees at a scale of 528,00011 (nadir on]) cannot begin to provide elevation

detail much less than 500 feet. This is not considemmimothmhile in the light

of the equipment complexity required to provide this motion, sinew in the light

of the complex aiming problem previously-discussed above, it is doubtful that the

two photographs required could actually be obtained.

Processing Idmitationss 

The chemical processing in flight involves the use of monobath solutions.

There is no doubt that if a data link is to housed that this be the process used.

The monobath process does affect the latent image resolution, for unlike conventional

processing, it cannot provide the compensation for continuous gamma and density

control. On a film recovery basis there is no doubt but that conventional processing

with the close control available, will yield desirably higher results than a

monobath process. The ground process would even compensate for the unexpected

variations of airborne exposure.

Film Scan Methods 

Sdbsequent to monobath processing and drying, the film is then presented

in a gate to be scanned by a flying spot scanner and related optics. Here image

resection occurs. The 2:2-inch frame is then scanned in 0.1 inch x 2 inch strips

for the data link transmission. This means that in a 2-inch tram length, the system

deliberately introduces 19 breaks in image continuity. Assuming a 1% linearity

(sweep) the abritted (missing) areas can vary by + .001 inch, or + his feet at

each scan section interface. This appears most undesirable.

7



Annex C

Bead-out Limitation Dee to Scan Rate n 6" film per minute

No Read-out Stations 3 2 1

Bead-out Time/Station 6A• 50 25
(Nin/Day)

Film Bead-out/Day
Inches 396 300 150
Feet 33 25 12.5

Linear Miles/Day 2,790 1,860 930

Sq. Mi. /Day 47,430 31,620 15,810

Average Length of.
Flight Line (Miles) 2,000 2,000 2,000

Average Number of
.Times Over Bach
Flight Line to
Obtain Coverage 1.07 2.15

(Russian Block-160°)
19.2 N Sq. Mi.
No. of Satellite
Days Required for
Coverage Wat 666 1,333

Weather Degradation
50% 888 1,332 2,666

Period Degradation

Control Degradation

Reliability Degradation

Film Size si 2.75"x 12.5' (150")
1500 2.75 54.54 (the nneber 17-mile unite in 150")
54.54 x 17	 930 (linear miles forward direction)
Single frame mi 17 mi x 930 mi or 15,810 eq. mi.

The effectiveness of ?AFB as an operational TM station is questionable.

. The amount of read-out will depend upon the type and amount of activity

at the Pacific Missile Range, and the degree that the electronic radiations

of these activities interfere with edbeystem H reception.



In comparison a 70mm recovery gates will cover 278,000 eq.:mi./day and

16,000 linear mi./day. The number of satellite days required to obtain

total coverage would be 72. Degraded 50%..for weather, the total would

be 144. Degradation due to period, control and reliability is not as

great or as critical because of the fewer number of days required. If

the satellite is recovered in a 2!t-hour period, it will show a gain of

6 to 18 because of the read-out limitations.

Using a panoramic recoverable system with the capability of a 150 mile

swath, the comparison would be:

16,000 linear miles/dey

2.4 M square miles/day

81 satellite days would be required to obtain coverage

17 satellite days would be required if weather were considered

The degradation due to period, lack of control, and reliability would

be substantially less because of the wider area of coverage obtained

resulting in a fewer number of vehicles requiring a fewer number of days

to obtain coverage.



248

127 mi.

251

80-100 11/mm

150

5.6

1/300-1/2000

3.5 x 103

36"

142 mi.

61

140 11/mm

300

-3.5

1/4000

2.5 x 104

1-4

Can carry
only 1 day
of film
7.3 x 1019
Sq Mt

70 an

2500'

No

1-4

HiDe7
14.6 x 10°

Mi
Total

5"

f5002

Tea

Amex D

SYS= COMPARISON SUBSYSTR1 "1"

Performance focal
length

Altitude

1-1 E-2

66"

180 mi.
6"

260 mi.

36"

260 mi.

* around Resolution 100' 20' 5'

System Resolution 100 11/mm 100 11/ma 100 11/mm.

Strip width miles 100 17 60

Aperture 4.0 4.0 5.0

Shutter Speed 3150 1/100 1/70-1/7co

Center Scale 3 x 106 5 x 10$ 7.5 x 104

Life Min. Rxpected
RIM (days) 15-30 30-6o 30

Coverage/Vehicle 42 m 10 6.7 x 206 15-20 x 106
Life (independent
of weather)

Sq Ni Sq Ni Sq

Film Sine 70 mm 70 mm 5"
x x
12001 16201 15-22002

Effective Stereo No No Yes

24"
Pan

* Distance on ground subtended by one photographic resolution line.
Recognizability usually requires 2} lines.

At the present time, the 24" system listed above has the following growth
potential and could possibly result from minor changes:

The addition of a 36" F.L. lens with a system resolution of approximately
140 11/mm.

A 100% increase in ground coverage due to increased film width and
capacity (70 mm to 5").

(3) A higher reliability factor by cutting the number of frames or exposure
by 50% for every pass.
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Astraldwn	 Pekin

195	 70
90	 160

235	 95
95	 165	 .

lolg	 16

5h
22

20

22

36

38

1?33

16	 6
8

20

11

115	 5
5.5	 9.5

N	 II
16	 28

AIM I -	 arrEc21/

Mean mother of 11.2 SateLilte dap rewired for photographic coverage with a probabilitr
of 0.95 for fixed (173ile wide) and trainable (75, 100, 200, and 300•mile =de swath)
serer= for specific locations, for a winter month (Jan) and a sumer month (July) for
orbital inclinations of 83° & 70° (without altadnation degradation effects) and given
7.5} revolutions per day.

Photo
Width Orbit Routh Mamas Sverdlovsk Irkutsk Novosibersk

3.7 70° Jan.
Jul.

175
125

125	 •
95

80
130

115
305

83° Jan. 210 , 140	 . 105 125
Jul. AO 115 125 115

75 • 70 Jan.
Jul.

1,0
26

28
22

18
.30

26
24

$
83 Jan. 68 32 24 28

Jul. 32 26 28 26

70 Jan. 30 21 16 19
Jul. 23. 16 22 18

83 Jan. 36 26 le 21
Jul. 24 20 21 19

70 Jan. 7.5 30 7 10
200

83
Jul. 10 8 11

lgJan.
Jul.

1.8
12

12
10

9
10 10

70 Jan. 10 7 4.5 6.5
7 5.5 /.5 6

83 Jan.
Jul.

12
8

a
6.5 7

7
6.5

4
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